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Abstract 

Wideband  sonar  transducers  find  many  applications  in  underwater  vehicles.  Two  methods  can  be  used  to 
design  wideband  acoustic  transducers.  The  multiply  resonant  transducer  concept  has  found  very  limited 
operational  application.  Also,  new  piezoelectric  materials  have  been  developed  that  have  very  high 
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Progress  Statement 

Activity  at  the  beginning  of  the  Fiscal  Year  was  delayed  by  the  late  delivery  of  the  single  crystal  piezoelectric 
parts  for  the  transducers.  Delivery  of  the  piezoelectric  rings  was  promised  in  August  2011,  but  did  not  actually 
occur  until  late  November.  In  the  early  months  of  2012,  Mr.  Wilson  built  a  single  transducer  element  of  his 
design  to  verify  the  assembly  processes  and  procedures.  Electrical  bench  tests  of  this  element  showed  good 
performance  throughout  the  frequency  region  of  the  two  resonances  and  indicated  that  the  modeled 
predictions  should  be  obtained  in  water. 

When  a  second  element  was  built  its  alumina  (ceramic)  headmass  broke  when  the  element  was  prestressed. 
Further  element  build  was  put  on  hold  until  the  reason  for  this  failure  was  identified.  A  more  careful  finite 
element  analysis  of  the  element  under  prestress  identified  that  the  static  stress  in  the  head  near  the  stress  bolt 
was  high  enough  to  cause  concern  in  high  power  testing.  It  is  likely  that  this  relatively  high  stress  in 
combination  with  a  minor  defect  in  the  head  caused  the  failure,  as  the  first  assembled  transducer  does  not 
exhibit  this  failure. 

Further  assembly  of  the  remaining  elements,  leading  to  acoustical  testing  in  the  ARL  Acoustic  Test  Facility 
would  have  followed.  At  that  time,  however,  Mr.  Wilson  encountered  health  problems  that  interfered  with  his 
ability  to  complete  the  work  as  scheduled.  Project  funds  were  exhausted  in  June  2012,  and  while  Mr.  Wilson  did 
some  work  through  the  summer  he  has  not  been  able  to  complete  his  degree.  The  Graduate  Program  in 
Acoustics  and  his  thesis  advisors  would  be  happy  to  assist  Mr.  Wilson  if  he  is  able  to  return  and  complete  his 
degree. 
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